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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate for an 
LED element restrained from short- circuiting, and to obtain 
an LED element with high reliability. 
SOLUTION: By laminating an intermediate resistor film 3 
made of a transparent metal oxide of which, the film 
thickness is 10 nm-10 |am, the resistance in the direction of 
film thickness is 0.01-2 Q per cm2, and the ionization 
energy at the surface of the resistor film is 5.1 eV or more, 
on the whole or partial of light emission area on a positive 
electrode or a negative electrode 2 formed into transparent 
electrode pattern which is formed on a transparent 
substrate 1 made of glass or resin, short-circuiting is 
prevented and spread of the defect of the element is 
prevented, even when a fault is generated on an evaporated 
film due to the shading caused by a projection or a foreign 
substance 5 on the surface of the electrode. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a some or all top on the luminescence field on the anode plate which consists of a 
translucency electrode pattern formed on the transparence substrate which consists of glass or resin, or 
cathode. lOnm - 1 0 micrometers of thickness, and lcm2 The substrate with the middle resistance film 
for organic LED components characterized by to carry out the laminating of the middle resistance film 
with which the ionization energy of 0.01 -2ohm, and a resistance film front face consists the electric 
resistance of the direction of thickness of a hit ] of a translucency metallic oxide 5.1eV or more. 
[Claim 2] The substrate for organic LED components of claim 1 characterized by consisting of an 
indium oxide with which the middle resistance film was formed or calcinated by the oxidizing 
atmosphere as conductive metallic oxide at least. 

[Claim 3] The substrate for organic LED components of claim 1 with which the middle resistance film is 
characterized by the multiple oxide film of conductive metallic oxide and a non-conductive metallic 
oxide, or being the compound oxidation nitride film of conductive metallic oxide and a non-conductive 
metal nitride at least at least. 

[Claim 4] The substrate for organic LED components of claim 2 characterized by being the multiple 
oxide film which contains a silicon oxide as an indium oxide and a non-conductive metallic oxide as 
conductive metallic oxide. 

[Claim 5] The organic LED component characterized by having carried out the laminating of an organic 
luminescence medium layer and the counterelectrode layer to order, and forming them at least on some 
or all on the luminescence field of the substrate with the middle resistance film of claims 1-4 for organic 
LED components. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an organic light emitting diode (LED) component. 
[0002] 

[Description of the Prior Art] Usually, an organic LED component is formed on transparence substrates, 
such as a glass plate and a transparence resin film, in order of an anode plate pattern, an organic 
luminescence medium layer, and a cathode metal layer. As an anode plate, simple substance metal 
membranes, such as gold of translucency, palladium, platinum, and copper, those alloy film, the cascade 
screen of a transparence oxide electrode and a metal membrane, or the numerical aperture in a 
luminescence field is used for 50% or more of the shape of a slit, a mesh-like metal electrode, the 
spreading electrode of the poly thiophene system conductive polymer, etc. by transparence oxide film, 
such as ITO (multiple oxide of an indium and tin), and IZO (multiple oxide of an indium and zinc), or 
1 Onm or less of thickness. 

[0003] Next, after an organic luminescence medium layer with a thickness of about 100-1 50nm it is thin 
from an organic electron hole transportation layer, an organic luminous layer, an organic electron 
injection layer, etc. is formed by approaches, such as vacuum evaporationo and wet coating, on an anode 
plate, cathode, such as a MgAg alloy, an AlLi alloy, and aluminum, is vapor-deposited as cathode, and 
an organic LED component is formed. 

[0004] Moreover, cathode can also produce a transparent organic LED component by forming the 
transparent conductive oxide film after [ ITO and IZO ] forming a MgAg alloy etc. in translucency 
lOnmorless. 

[0005] In order to reduce the ionization energy of an interface in order to obtain high brightness by the 
low battery more, and to improve electron injection effectiveness, forming the alkali-metal content layer 
of Li complex, LiF, Oxidation Li, or Cs between an organic luminescence medium layer and catholyte is 
also performed. 

[0006] Moreover, an organic LED component can also be formed in order of cathode, an organic 
luminescence medium, and an anode plate on a transparence substrate contrary to usual. 
[0007] Since four layers of organic luminescence media between the anode plate on a substrate 1 and the 
cathode electrode 2 are very thin as a trouble on production of an organic LED component, When a 
minute projection and the adhesion foreign matter 5 are shown in an anode plate front face, as drawing 3 
shows, as for the part of the shade, an organic luminescence medium is not vapor-deposited. When an 
anode plate and cathode contact directly in the part when a cathode metal is vapor-deposited, or a cavity 
is generated between anode plate cathode, there is a problem which becomes the cause which destroys a 
lifting component about leakage current or discharge. 

[0008] The point [ emitting / un-/ light ] centering on the destructive section produces it in order for 
moisture and oxygen to invade from the hole opened to cathode and to cause oxidation of cathode while 
the gas which occurred in the destructive section raises a cathode metal layer and makes cathode 
exfoliate from a luminous layer or an electron injection layer. 
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[0009] Therefore, an anode plate is wanted not to have the projection of several lOnm or more. Crystal 
grain grows and the ITO film usually becomes the unevenness whose front face is several lOnm, 
although an elevated-temperature spatter is carried out and membranes are formed above 200 degrees C 
for the reduction in resistance. Although surface smoothing by polish was tried, in order to grind the thin 
film on the glass plate which a polish blemish and an abrasive material tend to remain and has a wave in 
uniform thickness, the special grinding method by an ionized cluster beam etc. was required for 
unevenness. 

[0010] Moreover, there was also a problem which an etching edge becomes uneven under the effect of 
crystal grain since the film is polycrystal when carrying out wet etching of the ITO which carried out 
elevated-temperature membrane formation from an acid and carrying out pattern formation, an organic 
luminescence medium vacuum evaporationo layer becomes thin by the shade, or high electric field are 
built over a height, and a component tends to short-circuit. 

[001 1 ] As an approach of being at the membrane formation time and making it smooth, there is an 
approach using the amorphous film which is below room temperature extent and formed substrate 
temperature. 1.5 of ITO in which resistivity carried out elevated-temperature membrane formation 
although effectiveness was raised to the amorphous ITO film and the IZO film reducing leakage current 
and a short circuit since the amorphous film had very high surface smooth nature and formed an etching 
edge in the shape of a taper about twice - it is not the approach of solution of the short circuit by the 
high problem and the adhesion foreign matter. 

[0012] Although the substrate was treated in the clean room in order to prevent the adhesion foreign 
matter to a substrate top, it was a very difficult problem that one does not make the dust of about 0.1 
micrometer adhere on a large area substrate. 

[0013] Although it is also possible to bury the part which heat-treats an electron hole transportation 
layer more than after [ vacuum evaporationo ] glass transition temperature, was made to carry out a 
softening flow as an approach of preventing a short circuit, became the shade of an adhesion foreign 
matter, and was un-vapor-depositing even if an adhesion foreign matter is on a substrate Usually, the 
electron hole transportation layer ingredient currently used required time amount for that the expensive 
electron hole transportation ingredient which it crystallizes with heating, and the film tends to become 
irregularity, does not crystallize with heating, but has the special, very high molecular structure of 
amorphous nature is needed, and heating cooling, and the problem was in productivity. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention is accomplished in view of the above trouble, 
and it aims at controlling the projection of the electrode surface of an organic LED component, the 
leakage current by the substrate adhesion foreign matter, and the bad influence of an electric short 
circuit. 
[0015] 

[Means for Solving the Problem] This invention the some or all top on the luminescence field on the 
anode plate which consists of a translucency electrode pattern formed on the transparence substrate 
which consists of glass or resin, or cathode lOnm - 10 micrometers of namely, thickness, And lcm2 The 
electric resistance of the direction of thickness of a hit is the substrate with the middle resistance film for 
organic LED components characterized by carrying out the laminating of the middle resistance film with 
which the ionization energy of 0.01-2ohm, and a resistance film front face consists of a translucency 
metallic oxide 5.1eV or more. Moreover, it is the substrate for organic LED components of claim 1 
characterized by consisting of an indium oxide with which the middle resistance film was formed or 
calcinated by the oxidizing atmosphere as conductive metallic oxide at least, moreover - The middle 
resistance film is the multiple oxide film of conductive metallic oxide and a non-conductive metallic 
oxide, or the substrate for organic LED components of claim 1 characterized by being the compound 
oxidation nitride film of conductive metallic oxide and a non-conductive metal nitride at least at least. 
Moreover, it is the substrate for organic LED components of claim 2 characterized by being the multiple 
oxide film which contains a silicon oxide as an indium oxide and a non-conductive metallic oxide as 
conductive metallic oxide. 
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[0016] Furthermore, this invention is the organic LED component which carried out the laminating of an 
organic luminescence medium layer and the counterelectrode layer to order at least on the above- 
mentioned substrate. 
[0017] 

[Embodiment of the Invention] this invention - low -- a resistivity transparent electrode high - 
electrode 2 pattern with which the middle resistance film 3 which has middle resistance of organic 
luminescence medium 4 resistivity film consists of an anode plate formed on the substrate 1 for organic 
LED components or cathode is touched, and all the luminescence all [ some or ] are covered, and the 
film of one layer is arranged (refer to drawing 1 ). Or the two-layer film is able to touch the anode plate 
or cathode pattern formed on the substrate, and each of a counter electrode, and to cover all the 
luminescence all [ some or ], and to be arranged (refer to drawin g 2 ). 

[001 8] It explains in more detail about this invention below. Usually, the volume resistivity of metal 
electrodes, such as aluminum used for cathode, is 10 to 5 or less ohm-cm, and the volume resistivity of 
transparent electrodes, such as ITO, is 2x10 to 4 or less ohm-cm. 

[0019] In the example of the general organic LED component which resistance of a luminescence 
medium layer becomes from the triphenylamine system electron hole transportation layer whose 
luminescence medium layer is 50nm, and aluminum oxine complex luminous layer which is 50nm, an 
organic luminescence medium shows nonlinear resistance, and resistance becomes low, so that applied 
voltage is high. For example, for organic [ LED ], although driven by the driver voltage within 10V, the 
volume resistivity of a defect-free organic luminescence medium layer is usually about 106 at 10V of 
the highest driver voltage in that case. It is an outline 106, even when it is omega-cm and other 
luminescence medium ingredients for organic LED are used. It is the resistivity of omega-cm. 
[0020] In that case, resistance of the direction of thickness of a luminescence medium layer is 2 1cm. It 
becomes 10 ohms of hits, then, the electrode material of volume-resistivity 10-5 ohm-cm — 0.1 
supposing it short-circuits inter-electrode by die length of 0.1 micrometers with the area (ten to 10 cm2) 
of mum angle and produces a defect — resistance of a rejected region — lohm per place — it is — defect 
density — 1 place/cm2 it is - a case — inter-electrode resistance — lcm2 per - it is set to about 0.9 ohms. 

[0021] Consequently, area lcm2 In the case of a constant current driver element, there was a problem on 
which brightness decreases sharply while most currents carried out one half leak by the defective part 
and applied voltage decreased, when there was an one-place defect. Moreover, in the case of a constant 
voltage drive component, the current density of a defective part became high and there was a problem 
which leads to destruction of a component with the Joule's heat. 

[0022] Moreover, in an X-Y-matrix display, the cross talk increased by the leakage current from a 
defective part, and there was a problem to which a display becomes indistinct. 

[0023] The middle resistance film of this invention prevents direct contact of the electrodes in the poor 
vacuum evaporationo defective mosquito place of the organic luminescence medium by foreign matter 
adhesion, a projection, etc. on the front face of a substrate, and since a current leaks through the middle 
resistance film in the poor vacuum evaporationo mosquito place of an organic luminescence medium, 
leakage current can be sharply controlled compared with the case where electrodes contact directly. 
[0024] Since resistance of the middle resistance film starts resistance and the serial of a luminescence 
medium, in order to make power loss small, 1/5 or less [ of the resistance of the direction of thickness of 
a luminescence medium ] is desirable. That is, when driving by the driver voltage not more than 10V, 
resistance of the organic LED component without the middle resistance film at the time of 10V 
impression [ minimum resistance / of a luminescence medium ] is 2 1 cm. Supposing it is lOohms of 
hits, preferably, resistance of the direction of thickness of the middle resistance film is referred to as 0.5 
or less ohms, and can control 2ohms or less of aggravation of the current-voltage characteristic of the 
organic LED component by the increment in resistance at the time of putting in the middle resistance 
film. 

[0025] When the resistance of the resistance film of the direction of thickness is 1/5 or more [ of 
resistance of the direction of thickness of a luminescence medium ], if the driver voltage of a component 
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disregards wiring resistance, while going up by 1 .2 or more twice and luminous efficiency's falling, 
degradation of a component speeds up by the increment in the Joule's heat in a resistive layer. 
[0026] Moreover, when carrying out the laminating of the middle resistance film of this invention by 
solid one on the substrate in which transparent electrode Rhine of an X-Y-matrix display was formed, 
when the tooth space between transparent electrode Rhine is narrow to several micrometers or less at' 
1000 or less, the case of the resistance of the direction of thickness of a luminescence medium where it 
becomes impossible to disregard the leakage current between transparent electrodes, and a cross talk 
arises has 1 /of resistance of the middle resistance film of the direction of thickness. 
[0027] In that case, when resistance of the middle resistance film 3 is low, it is desirable to make 
thickness into thinness, or to dissociate and carry out a laminating for every transparent electrode Rhine 
like drawin g 4 . 

[0028] The thickness of the middle resistance film of the substrate for organic LED components of this 
invention is formed by the thickness of lOnm - 10 micrometers. When the thickness of the middle 
resistance film is the same about lOOnm as a luminescence medium layer, it is a volume resistivity 104- 
1 05. It is desirable to use the resistance film of omega-cm extent. 

[0029] When the middle resistance film is set to lOnm or less, the irregularity or the adhesion foreign 
matter of an electrode surface may fully be unable to be covered. 

[0030] When the middle resistance film is formed in 10 micrometers or more, the leakage current 
between the problem of film peeling by membrane stress or a crack, the problem whose membrane 
formation cost increases, anode plate inter-electrode, or the anode plate which has not been chosen and 
cathode increases, and it is easy to produce a blot and cross talk of luminescence. <BR> [0031] When 
carrying out the laminating of the middle resistance film on a translucency anode plate and taking out 
light from an anode plate side, also as for the middle resistance film, it is desirable to penetrate an 
emission spectrum organic [ LED ] as much as possible. By this invention, an energy gap uses a 
metallic-oxide ingredient as an ingredient in which it is large and 50% or more light transmission is 
possible in a light field. 

[0032] The resistivity of the ingredient known as a transparence electric conduction film ingredient as a 

metallic-oxide ingredient used for the middle resistance film can be raised and used. 

[0033] As an example of the ingredient known as a transparence electric conduction film ingredient, the 

metaled oxygen deficiency mold transparent conductive oxide or metaled multiple oxide chosen from 

Mg, Zn, Ga, germanium, In, and Sn at least one or more is raised, concrete - In 203, In2-X GaX 03 

ITO, IZO and Sn02, Snl-X GeX 02, ZnO, and ZnX Mgl- XO and Agln02 etc. - it is. 

[0034] Moreover, the metaled hyperoxia mold transparent conductive metallic oxide or metaled multiple 

oxide chosen from Sr, nickel, Cu, and aluminum at least one or more is raised, concrete ~ NiO 

CuA102, and SrCu 202 etc. - it is. 

[0035] as the approach of raising the resistivity of these film - the case of an oxygen deficiency mold 
transparent conductive metallic oxide or a multiple oxide ~ usually ~ low - it is reducing an oxygen 
deficiency and reducing a carrier consistency by raising the oxygen density of a membrane formation 
ambient atmosphere, forming membranes rather than the conditions which form the oxide film [ **** ] 
by reactive deposition or the spatter, and reducing the oxygen deficiency in the film, or heat-treating by 
the oxidizing atmosphere after membrane formation. Or also by doping univalent metal, such as Li, Cu, 
etc. which crush an oxygen defect, conductivity can be reduced and it can raise to suitable resistance. 
[0036] the case of a hyperoxia mold transparent conductive metallic oxide or a multiple oxide ~ reverse 
~ usually - low - it is reducing the oxygen density at the time of membrane formation rather than the 
conditions which form the oxide film [ **** ], or calcinating in a membrane formation post reduction 
ambient atmosphere. 

[0037] At the time of membrane formation, the film may be a metal membrane or an imperfect metallic 
oxide, and after membrane formation, in the case of the hyperoxia mold transparent conductive metallic 
oxide or multiple oxide containing In, it processes at 1 50 degrees C - 400 degrees C in oxidizing 
atmospheres, such as oxygen and an ozone ambient atmosphere, it advances oxidation, and can also 
form the oxide film. However, heat treatment advances crystallization of the middle resistance film, and 
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may be formed into low resistance rather than desired resistance by improvement in mobility 
accompanying crystallization. 

[0038] As an approach of raising other resistivity, in conductive metallic oxide, moreover, Si02 with 
high resistivity, aluminum 203, Ge02, and Ta 205, Y2 03 etc. - a non-conductive metallic oxide or 
Si3 N4 etc. - it is mixing a non-conductive metal nitride at 1 / about ten to 10/1 suitable rate by (the 
metal atomic number in a non-conductive metallic oxide or a nitride) / (metal atomic number in 
conductive metallic oxide) ratio, and compounding. 

[0039] Using the evaporation material or target ingredient which compounded beforehand those 
configuration metals or the metallic oxide, and the metal nitride, from a separate evaporation source or a 
separate target, oxygen and the bottom reactive deposition of nitrogen-gas-atmosphere mind, pulse laser 
deposition, a spatter, etc. are performed to coincidence, and the method of compounding conductive 
metallic oxide, a non-conductive metallic oxide, or a nitride can be formed. 
[0040] Into the target of the oxidation In which is conductive metallic oxide, or ITO, it mixes 
beforehand and, specifically, the spatter of the silicon nitride which are an aluminum oxide or non- 
conductive metal nitrides, such as silicon oxides, such as a silica which is a non-conductive metallic 
oxide, and an alumina, is carried out. Or vapor codeposition of the SiO is carried out to coincidence, 
carrying out reactive deposition of the In in an oxygen ambient atmosphere. Or after carrying out vapor 
codeposition of In and the SiO, the middle resistance film is producible by the approach of calcinating in 
an oxygen ambient atmosphere. 

[0041] For example, if vapor codeposition of the SiO is carried out for Oxidation In during a spatter in 
an oxygen ambient atmosphere at a rate of about 10 - 200% of metal atomic ratios and membranes are 
formed at a substrate temperature room temperature, even when the high film of smooth amorphous 
nature can be formed and is heated at about 300 degrees C, the non-conductive silicon oxide in the film 
can bar crystallization of the conductive oxidation In, low resistance-ization by the improvement in 
mobility accompanying crystallization can be controlled, and thermal stability will increase. 
[0042] Moreover, in the substrate for organic LED components with the middle resistance film, in order 
for the middle resistance film to make an electron hole easy to inject into an organic luminescence 
medium layer, the front face needs to have big ionization energy equivalent to the electron hole 
transportation ingredient which constitutes an organic luminescence medium. 
[0043] The copper phthalocyanine and triphenylamine system electron hole transportation ingredient 
which are generally used for organic [ LED ] are measured by Riken Keiki tabulation side analysis 
apparatus AC-1. 5.1 to 5.8 eV, Since aluminum oxine complex of luminescent material has the 
ionization energy of about 5.8eV, in order to carry out a hole injection to the organic luminescence 
medium of an electron hole transportation layer or a luminous layer efficiently by low driver voltage, at 
least 5. 1 eV or more of ionization energy of about 5.8eV is called for preferably. 
[0044] since a carrier consistency also falls by forming the transparence oxide electric conduction film 
and a silicon oxide into 10-200 atom % extent compound to metal atoms other than silicon in this 
invention - usually - low - the ionization energy 5.5eV or more with bigger ITO used as a transparent 
electrode [ **** ] than 4.8eV is also realizable. 
[0045] 

[Example] <an example 1> - first - taper etching (18 components of 2x3mm of light-emitting parts) of 
the distance of an ITO target (tin oxide 10wt%) with a diameter of 5 inches and a jig side was carried 
out to the shape of a stripe by the organic acid after room temperature membrane formation in 17.5cm 
and an argon ambient atmosphere (pressure of 0.34Pa) by RF magnetron sputtering (TOKUDA CFS- 
10EP-70) RF output 300W. Next, it annealed among 1-hour air at 300 degrees C, and the substrate with 
an ITO electrode pattern (20ohm/ **) (5cm angle) of 190nm of thickness was produced. 
[0046] Next, carrying out the spatter of the ITO to a 3 inch RF magnetron SUPPATA ring gun by RF 
output 250 W using vacuum membrane formation equipment with the source of resistance heating 
vacuum evaporationo by the argon / oxygen =10/1 (pressure of 0.34Pa), the resistance heating vacuum 
evaporationo of the SiO was carried out, the laminating of the middle resistance film was carried out by 
solid one by the thickness of 1 micrometer on the ITO electrode pattern, and the substrate with the 



http://www4.ipdl.ipo.go.jp/cgi-bin/tran_web_CRi_eiie 



4/7/2004 



Page 6 of 7 



middle resistance film was produced. The obtained film was transparent and amorphous at X diffraction 
measurement. Si / (In+Sn) surface ratio = About 25 atoms % and a volume resistivity are 7x103. They 
were omega-cm and 5.5eV of ionization energy. 

[0047] On the substrate with the middle resistance film produced in the <example 2> example 1, they 
are N, N'-diphenyl-N, and N' as an electron hole transportation layer. -(1-naphthyl)- A benzidine 50nm, 
After vapor-depositing 50nm for aluminum oxine complex in order as a luminous layer and carrying out 
0.5nm vapor codeposition of the LiF as cathode, 200nm laminating of the aluminum was carried out, 
and 18 elements were produced for the organic LED component (light-emitting part 2x3mm2) on the 
substrate. In addition, the component was produced all over the clean booth of a class 1000. 
[0048] All the 18 elements that produced this component measured resistance between terminals 
including wiring resistance with the circuit tester (about 1 .7V impression), and there was no short circuit 
with the resistance more than 30 M omega (upper limit of circuit tester measurement). All components 
are 5000-hour or more 500 cd/m2 at the electrical potential difference not more than 7V. Light is 
emitted to stability by the above brightness. 

[0049] The component was produced like the example 2 using the ITO substrate (4.8eV of surface 
ionization energy) without the <example 1 of comparison> middle resistance film. 
[0050] Consequently, during 1 8-piece production, 15 elements were measured with the circuit tester 
(about 1 .7V impression), there is a component one element and whose 200Kohm 30 M omega or more 
and 1 1 M omega are one element and 1 Kohm, and the short-circuited component produced them. The 
component with 30-M omega or more resistance emits light to stability by the driver voltage not more 
than 7V for 5000 hours or more, within 1000 hours, the point emitting [ un-] light would carry out 
breadth short-circuit, and the component not more than 200Kohm will not shine. The current potential 
property was formed into 1-2V high voltage rather than the component produced in the example 2. 
[0051] <Example 3> First the distance of an ITO target (tin oxide 10wt%) with a diameter of 5 inches 
and a jig side by RF magnetron sputtering (TOKUDA CFS-10EP-70) 1 7.5cm, In an argon ambient 
atmosphere (pressure of 0.34Pa) RF output 300W After room temperature membrane formation, Taper 
etching (18 components of 2x3mm of light-emitting parts) was carried out to the shape of a stripe by the 
organic acid, it annealed among 1-hour air at 300 degrees C, and the substrate with an ITO electrode 
pattern (20ohm/ **) (5cm angle) of 1 90nm of thickness was produced. 

[0052] Next, carrying out the spatter of the indium oxide to a 3 inch RF magnetron SUPPATA ring gun 
by RF output 250 W using vacuum membrane formation equipment with the source of resistance 
heating vacuum evaporationo by the argon / oxygen =10/1 (pressure of 0.34Pa), the resistance heating 
vacuum evaporationo of the SiO was carried out, and the laminating of the middle resistance film was 
carried out to coincidence by solid one by the thickness of 1 micrometer on the ITO electrode pattern. 
Then, it heat-treated at 300 degrees C among air, and the substrate with the middle resistance film was 
produced. The obtained film was transparent and amorphous at X diffraction measurement. Surface 
Si/In ratio = About 125 atoms % and a volume resistivity were 100 ohm-cm and 5.6eV of ionization 
energy. 

[0053] 18 elements were produced like the example 2 on the substrate with the middle resistance film 
obtained in the <example 4> example 3. 

[0054] Consequently, as for this component, the short circuit did not have 18 pieces with the resistance 
more than 30 M omega (it measures by 3V). All components are 5000-hour or more 500 cd/m2. Light is 
emitted to stability by the above brightness. 
[0055] 

[Effect of the Invention] By the above, the substrate with the middle resistance film by this invention 
can control the projection of the electrode surface of an organic LED component, the leakage current by 
the substrate adhesion foreign matter, and the bad influence of an electric short circuit so that clearly. 
Therefore, when it considers as an organic LED component, effectiveness is in defective expansion 
prevention and reinforcement. 
[0056] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to an organic light emitting diode (LED) component. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Usually, an organic LED component is formed on transparence substrates, 
such as a glass plate and a transparence resin film, in order of an anode plate pattern, an organic 
luminescence medium layer, and a cathode metal layer. As an anode plate, simple substance metal 
membranes, such as gold of translucency, palladium, platinum, and copper, those alloy film, the cascade 
screen of a transparence oxide electrode and a metal membrane, or the numerical aperture in a 
luminescence field is used for 50% or more of the shape of a slit, a mesh-like metal electrode, the 
spreading electrode of the poly thiophene system conductive polymer, etc. by transparence oxide film, 
such as ITO (multiple oxide of an indium and tin), and IZO (multiple oxide of an indium and zinc), or 
1 Onm or less of thickness. 

[0003] Next, after an organic luminescence medium layer with a thickness of about 100-1 50nm it is thin 
from an organic electron hole transportation layer, an organic luminous layer, an organic electron 
injection layer, etc. is formed by approaches, such as vacuum evaporationo and wet coating, on an anode 
plate, cathode, such as a MgAg alloy, an AlLi alloy, and aluminum, is vapor-deposited as cathode, and 
an organic LED component is formed. 

[0004] Moreover, cathode can also produce a transparent organic LED component by forming the 
transparent conductive oxide film after [ ITO and IZO ] forming a MgAg alloy etc. in translucency 
1 Onm or less. 

[0005] In order to reduce the ionization energy of an interface in order to obtain high brightness by the 
low battery more, and to improve electron injection effectiveness, forming the alkali-metal content layer 
of Li complex, LiF, Oxidation Li, or Cs between an organic luminescence medium layer and catholyte is 
also performed. 

[0006] Moreover, an organic LED component can also be formed in order of cathode, an organic 
luminescence medium, and an anode plate on a transparence substrate contrary to usual. 
[0007] Since four layers of organic luminescence media between the anode plate on a substrate 1 and the 
cathode electrode 2 are very thin as a trouble on production of an organic LED component, When a 
minute projection and the adhesion foreign matter 5 are shown in an anode plate front face, as drawing 3 
shows, as for the part of the shade, an organic luminescence medium is not vapor-deposited. When an 
anode plate and cathode contact directly in the part when a cathode metal is vapor-deposited, or a cavity 
is generated between anode plate cathode, there is a problem which becomes the cause which destroys a 
lifting component about leakage current or discharge. 

[0008] The point [ emitting / un-/ light ] centering on the destructive section produces it in order for 
moisture and oxygen to invade from the hole opened to cathode and to cause oxidation of cathode while 
the gas which occurred in the destructive section raises a cathode metal layer and makes cathode 
exfoliate from a luminous layer or an electron injection layer. 

[0009] Therefore, an anode plate is wanted not to have the projection of several 1 Onm or more. Crystal 
grain grows and the ITO film usually becomes the unevenness whose front face is several lOnm, 
although an elevated-temperature spatter is carried out and membranes are formed above 200 degrees C 
for the reduction in resistance. Although surface smoothing by polish was tried, in order to grind the thin 
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film on the glass plate which a polish blemish and an abrasive material tend to remain and has a wave in 
uniform thickness, the special grinding method by an ionized cluster beam etc. was required for 
unevenness. 

[0010] Moreover, there was also a problem which an etching edge becomes uneven under the effect of 
crystal grain since the film is polycrystal when carrying out wet etching of the ITO which carried out 
elevated-temperature membrane formation from an acid and carrying out pattern formation, an organic 
luminescence medium vacuum evaporationo layer becomes thin by the shade, or high electric field are 
built over a height, and a component tends to short-circuit. 

[001 1] As an approach of being at the membrane formation time and making it smooth, there is an 
approach using the amorphous film which is below room temperature extent and formed substrate 
temperature. 1 .5 of ITO in which resistivity carried out elevated-temperature membrane formation 
although effectiveness was raised to the amorphous ITO film and the IZO film reducing leakage current 
and a short circuit since the amorphous film had very high surface smooth nature and formed an etching 
edge in the shape of a taper about twice - it is not the approach of solution of the short circuit by the 
high problem and the adhesion foreign matter. 

[0012] Although the substrate was treated in the clean room in order to prevent the adhesion foreign 
matter to a substrate top, it was a very difficult problem that one does not make the dust of about 0.1 
micrometer adhere on a large area substrate. 

[0013] Although it is also possible to bury the part which heat-treats an electron hole transportation 
layer more than after [ vacuum evaporationo ] glass transition temperature, was made to carry out a 
softening flow as an approach of preventing a short circuit, became the shade of an adhesion foreign 
matter, and was un- vapor-depositing even if an adhesion foreign matter is on a substrate Usually, the 
electron hole transportation layer ingredient currently used required time amount for that the expensive 
electron hole transportation ingredient which it crystallizes with heating, and the film tends to become 
irregularity, does not crystallize with heating, but has the special, very high molecular structure of 
amorphous nature is needed, and heating cooling, and the problem was in productivity. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] By the above, the substrate with the middle resistance film by this invention 
can control the projection of the electrode surface of an organic LED component, the leakage current by 
the substrate adhesion foreign matter, and the bad influence of an electric short circuit so that clearly. 
Therefore, when it considers as an organic LED component, effectiveness is in defective expansion 
prevention and reinforcement. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention is accomplished in view of the above trouble, 
and it aims at controlling the projection of the electrode surface of an organic LED component, the 
leakage current by the substrate adhesion foreign matter, and the bad influence of an electric short 
circuit. 
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MEANS 



[Means for Solving the Problem] This invention the some or all top on the luminescence field on the 
anode plate which consists of a translucency electrode pattern formed on the transparence substrate 
which consists of glass or resin, or cathode lOnm - 1 0 micrometers of namely, thickness, And lcm2 The 
electric resistance of the direction of thickness of a hit is the substrate with the middle resistance film for 
organic LED components characterized by carrying out the laminating of the middle resistance film with 
which the ionization energy of 0.01 -2ohm, and a resistance film front face consists of a translucency 
metallic oxide 5.1eV or more. Moreover, it is the substrate for organic LED components of claim 1 
characterized by consisting of an indium oxide with which the middle resistance film was formed or 
calcinated by the oxidizing atmosphere as conductive metallic oxide at least, moreover - The middle 
resistance film is the multiple oxide film of conductive metallic oxide and a non-conductive metallic 
oxide, or the substrate for organic LED components of claim 1 characterized by being the compound 
oxidation nitride film of conductive metallic oxide and a non-conductive metal nitride at least at least. 
Moreover, it is the substrate for organic LED components of claim 2 characterized by being the multiple 
oxide film which contains a silicon oxide as an indium oxide and a non-conductive metallic oxide as 
conductive metallic oxide. 

[0016] Furthermore, this invention is the organic LED component which carried out the laminating of an 
organic luminescence medium layer and the counterelectrode layer to order at least on the above- 
mentioned substrate. 
[0017] 

[Embodiment of the Invention] this invention - low - a resistivity transparent electrode ~ high - 
electrode 2 pattern with which the middle resistance film 3 which has middle resistance of organic 
luminescence medium 4 resistivity film consists of an anode plate formed on the substrate 1 for organic 
LED components or cathode is touched, and all the luminescence all [ some or ] are covered, and the 
film of one layer is arranged (refer to drawing J ). Or the two-layer film is able to touch the anode plate 
or cathode pattern formed on the substrate, and each of a counter electrode, and to cover all the 
luminescence all [ some or ], and to be arranged (refer to drawing 2 ). 

[0018] It explains in more detail about this invention below. Usually, the volume resistivity of metal 
electrodes, such as aluminum used for cathode, is 10 to 5 or less ohm-cm, and the volume resistivity of 
transparent electrodes, such as ITO, is 2x1 0 to 4 or less ohm-cm. 

[0019] In the example of the general organic LED component which resistance of a luminescence 
medium layer becomes from the triphenylamine system electron hole transportation layer whose 
luminescence medium layer is 50nm, and aluminum oxine complex luminous layer which is 50nm, an 
organic luminescence medium shows nonlinear resistance, and resistance becomes low, so that applied 
voltage is high. For example, for organic [ LED ], although driven by the driver voltage within 10V, the 
volume resistivity of a defect-free organic luminescence medium layer is usually about 106 at 10V of 
the highest driver voltage in that case. It is an outline 106, even when it is omega-cm and other 
luminescence medium ingredients for organic LED are used. It is the resistivity of omega-cm. 
[0020] In that case, resistance of the direction of thickness of a luminescence medium layer is 2 1cm. It 
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becomes 10 ohms of hits, then, the electrode material of volume-resistivity 10-5 ohm-cm - 0.1 
supposing it short-circuits inter-electrode by die length of 0.1 micrometers with the area (ten to 10 cm2) 
of mum angle and produces a defect — resistance of a rejected region ~ lohm per place — it is — defect 
density - 1 place/cm2 it is - a case - inter-electrode resistance - lcm2 per - it is set to about 0.9 ohms. 

[0021] Consequently, area lcm2 In the case of a constant current driver element, there was a problem on 
which brightness decreases sharply while most currents carried out one half leak by the defective part 
and applied voltage decreased, when there was an one-place defect. Moreover, in the case of a constant 
voltage drive component, the current density of a defective part became high and there was a problem 
which leads to destruction of a component with the Joule's heat. 

[0022] Moreover, in an X-Y-matrix display, the cross talk increased by the leakage current from a 
defective part, and there was a problem to which a display becomes indistinct. 

[0023] The middle resistance film of this invention prevents direct contact of the electrodes in the poor 
vacuum evaporationo defective mosquito place of the organic luminescence medium by foreign matter 
adhesion, a projection, etc. on the front face of a substrate, and since a current leaks through the middle 
resistance film in the poor vacuum evaporationo mosquito place of an organic luminescence medium, 
leakage current can be sharply controlled compared with the case where electrodes contact directly. 
[0024] Since resistance of the middle resistance film starts resistance and the serial of a luminescence 
medium, in order to make power loss small, 1/5 or less [ of the resistance of the direction of thickness of 
a luminescence medium ] is desirable. That is, when driving by the driver voltage not more than 10V, 
resistance of the organic LED component without the middle resistance film at the time of 10V 
impression [ minimum resistance / of a luminescence medium ] is. 2 1 cm. Supposing it is lOohms of 
hits, preferably, resistance of the direction of thickness of the middle resistance film is referred to as 0.5 
or less ohms, and can control 2ohms or less of aggravation of the current-voltage characteristic of the 
organic LED component by the increment in resistance at the time of putting in the middle resistance 
film. 

[0025] When the resistance of the resistance film of the direction of thickness is 1/5 or more [ of 
resistance of the direction of thickness of a luminescence medium ], if the driver voltage of a component 
disregards wiring resistance, while going up by 1 .2 or more twice and luminous efficiency's falling, 
degradation of a component speeds up by the increment in the Joule's heat in a resistive layer. 
[0026] Moreover, when carrying out the laminating of the middle resistance film of this invention by 
solid one on the substrate in which transparent electrode Rhine of an X-Y-matrix display was formed, 
when the tooth space between transparent electrode Rhine is narrow to several micrometers or less at 
1000 or less, the case of the resistance of the direction of thickness of a luminescence medium where it 
becomes impossible to disregard the leakage current between transparent electrodes, and a cross talk 
arises has 1/of resistance of the middle resistance film of the direction of thickness. 
[0027] In that case, when resistance of the middle resistance film 3 is low, it is desirable to make 
thickness into thinness, or to dissociate and carry out a laminating for every transparent electrode Rhine 
like drawing 4 . 

[0028] The thickness of the middle resistance film of the substrate for organic LED components of this 
invention is formed by the thickness of lOnm - 1 0 micrometers. When the thickness of the middle 
resistance film is the same about lOOnm as a luminescence medium layer, it is a volume resistivity 104- 
105. It is desirable to use the resistance film of omega-cm extent. 

[0029] When the middle resistance film is set to lOnm or less, the irregularity or the adhesion foreign 
matter of an electrode surface may fully be unable to be covered. 

[0030] When the middle resistance film is formed in 10 micrometers or more, the leakage current 
between the problem of film peeling by membrane stress or a crack, the problem whose membrane 
formation cost increases, anode plate inter-electrode, or the anode plate which has not been chosen and 
cathode increases, and it is easy to produce a blot and cross talk of luminescence. 
[0031] When carrying out the laminating of the middle resistance film on a translucency anode plate and 
taking out light from an anode plate side, also as for the middle resistance film, it is desirable to 
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penetrate an emission spectrum organic [ LED ] as much as possible. By this invention, an energy gap 
uses a metallic-oxide ingredient as an ingredient in which it is large and 50% or more light transmission 
is possible in a light field. 

[0032] The resistivity of the ingredient known as a transparence electric conduction film ingredient as a 

metallic-oxide ingredient used for the middle resistance film can be raised and used. 

[0033] As an example of the ingredient known as a transparence electric conduction film ingredient, the 

metaled oxygen deficiency mold transparent conductive oxide or metaled multiple oxide chosen from 

Mg, Zn, Ga, germanium, In, and Sn at least one or more is raised, concrete - In 203, In2-X GaX 03, 

ITO, IZO and Sn02, Snl -X GeX 02, ZnO, and ZnX Mgl - XO and Agln02 etc. - it is. 

[0034] Moreover, the metaled hyperoxia mold transparent conductive metallic oxide or metaled multiple 

oxide chosen from Sr, nickel, Cu, and aluminum at least one or more is raised, concrete - NiO, 

CuA102, and SrCu 202 etc. - it is. 

[0035] as the approach of raising the resistivity of these film - the case of an oxygen deficiency mold 
transparent conductive metallic oxide or a multiple oxide - usually - low — it is reducing an oxygen 
deficiency and reducing a carrier consistency by raising the oxygen density of a membrane formation 
ambient atmosphere, forming membranes rather than the conditions which form the oxide film [ **** ] 
by reactive deposition or the spatter, and reducing the oxygen deficiency in the film, or heat-treating by 
the oxidizing atmosphere after membrane formation. Or also by doping univalent metal, such as Li, Cu, 
etc. which crush an oxygen defect, conductivity can be reduced and it can raise to suitable resistance. 
[0036] the case of a hyperoxia mold transparent conductive metallic oxide or a multiple oxide — reverse 
- usually - low - it is reducing the oxygen density at the time of membrane formation rather than the 
conditions which form the oxide film [ **** ], or calcinating in a membrane formation post reduction 
ambient atmosphere. 

[0037] At the time of membrane formation, the film may be a metal membrane or an imperfect metallic 
oxide, and after membrane formation, in the case of the hyperoxia mold transparent conductive metallic 
oxide or multiple oxide containing In, it processes at 1 50 degrees C - 400 degrees C in oxidizing 
atmospheres, such as oxygen and an ozone ambient atmosphere, it advances oxidation, and can also 
form the oxide film. However, heat treatment advances crystallization of the middle resistance film, and 
may be formed into low resistance rather than desired resistance by improvement in mobility 
accompanying crystallization. 

[0038] As an approach of raising other resistivity, in conductive metallic oxide, moreover, Si02 with 
high resistivity, aluminum 203, Ge02, and Ta 205, Y2 03 etc. - a non-conductive metallic oxide or 
Si3 N4 etc. - it is mixing a non-conductive metal nitride at 1 / about ten to 10/1 suitable rate by (the 
metal atomic number in a non-conductive metallic oxide or a nitride) / (metal atomic number in 
conductive metallic oxide) ratio, and compounding. 

[0039] Using the evaporation material or target ingredient which compounded beforehand those 
configuration metals or the metallic oxide, and the metal nitride, from a separate evaporation source or a 
separate target, oxygen and the bottom reactive deposition of nitrogen-gas-atmosphere mind, pulse laser 
deposition, a spatter, etc. are performed to coincidence, and the method of compounding conductive 
metallic oxide, a non-conductive metallic oxide, or a nitride can be formed. 
[0040] Into the target of the oxidation In which is conductive metallic oxide, or ITO, it mixes 
beforehand and, specifically, the spatter of the silicon nitride which are an aluminum oxide or non- 
conductive metal nitrides, such as silicon oxides, such as a silica which is a non-conductive metallic 
oxide, and an alumina, is carried out. Or vapor codeposition of the SiO is carried out to coincidence, 
carrying out reactive deposition of the In in an oxygen ambient atmosphere. Or after carrying out vapor 
codeposition of In and the SiO, the middle resistance film is producible by the approach of calcinating in 
an oxygen ambient atmosphere. 

[0041] For example, if vapor codeposition of the SiO is carried out for Oxidation In during a spatter in 
an oxygen ambient atmosphere at a rate of about 10 - 200% of metal atomic ratios and membranes are 
formed at a substrate temperature room temperature, even when the high film of smooth amorphous 
nature can be formed and is heated at about 300 degrees C, the non-conductive silicon oxide in the film 
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can bar crystallization of the conductive oxidation In, low resistance-ization by the improvement in 
mobility accompanying crystallization can be controlled, and thermal stability will increase. 
[0042] Moreover, in the substrate for organic LED components with the middle resistance film, in order 
for the middle resistance film to make an electron hole easy to inject into an organic luminescence 
medium layer, the front face needs to have big ionization energy equivalent to the electron hole 
transportation ingredient which constitutes an organic luminescence medium. 
[0043] The copper phthalocyanine and triphenylamine system electron hole transportation ingredient 
which are generally used for organic [ LED ] are measured by Riken Keiki tabulation side analysis 
apparatus AC-1. 5.1 to 5.8 eV, Since aluminum oxine complex of luminescent material has the 
ionization energy of about 5.8eV, in order to carry out a hole injection to the organic luminescence 
medium of an electron hole transportation layer or a luminous layer efficiently by low driver voltage, at 
least 5. 1 eV or more of ionization energy of about 5.8eV is called for preferably. 
[0044] since a carrier consistency also falls by forming the transparence oxide electric conduction film 
and a silicon oxide into 10-200 atom % extent compound to metal atoms other than silicon in this 
invention - usually - low - the ionization energy 5.5eV or more with bigger ITO used as a transparent 
electrode [ **** ] than 4.8eV is also realizable. 
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EXAMPLE 



[Example] <an example 1> - first - taper etching (18 components of 2x3mm of light-emitting parts) of 
the distance of an ITO target (tin oxide 1 Owt%) with a diameter of 5 inches and a jig side was carried 
out to the shape of a stripe by the organic acid after room temperature membrane formation in 17.5cm 
and an argon ambient atmosphere (pressure of 0.34Pa) by RF magnetron sputtering (TOKUDA CFS- 
10EP-70) RF output 300W. Next, it annealed among 1-hour air at 300 degrees C, and the substrate with 
an ITO electrode pattern (20ohm/ **) (5cm angle) of 190nm of thickness was produced. 
[0046] Next, carrying out the spatter of the ITO to a 3 inch RF magnetron SUPPATA ring gun by RF 
output 250 W using vacuum membrane formation equipment with the source of resistance heating 
vacuum evaporationo by the argon / oxygen =10/1 (pressure of 0.34Pa), the resistance heating vacuum 
evaporationo of the SiO was carried out, the laminating of the middle resistance film was carried out by 
solid one by the thickness of 1 micrometer on the ITO electrode pattern, and the substrate with the 
middle resistance film was produced. The obtained film was transparent and amorphous at X diffraction 
measurement. Si / (In+Sn) surface ratio = About 25 atoms % and a volume resistivity are 7x103. They 
were omega-cm and 5.5eV of ionization energy. 

[0047] On the substrate with the middle resistance film produced in the <example 2> example 1, it is an 
electron hole transportation layer. N, N f -diphenyl-N, N' -(1-naphthyl)- After vapor-depositing [ the 
benzidine ] 50nm for aluminum oxine complex in order as 50nm and a luminous layer and carrying out 
0.5nm vapor codeposition of the LiF as cathode, 200nm laminating of the aluminum was carried out, 
and 1 8 elements were produced for the organic LED component (light-emitting part 2x3mm2) on the 
substrate. In addition, the component was produced all over the clean booth of a class 1000. 
[0048] All the 1 8 elements that produced this component measured resistance between terminals 
including wiring resistance with the circuit tester (about 1 ,7V impression), and there was no short circuit 
with the resistance more than 30 M omega (upper limit of circuit tester measurement). All components 
are 5000-hour or more 500 cd/m2 at the electrical potential difference not more than 7V. Light is 
emitted to stability by the above brightness. 

[0049] The component was produced like the example 2 using the ITO substrate (4.8eV of surface 
ionization energy) without the <example 1 of comparison> middle resistance film. 
[0050] Consequently, during 1 8-piece production, 1 5 elements were measured with the circuit tester 
(about 1.7V impression), there is a component one element and whose 200Kohm 30 M omega or more 
and 1 1 M omega are one element and 1 Kohm, and the short-circuited component produced them. The 
component with 30-M omega or more resistance emits light to stability by the driver voltage not more 
than 7V for 5000 hours or more, within 1000 hours, the point emitting [ un-] light would carry out 
breadth short-circuit, and the component not more than 200Kohm will not shine. The current potential 
property was formed into 1 -2V high voltage rather than the component produced in the example 2. 
[0051] <Example 3> It is RF magnetron sputtering (TOKUDA CFS-10EP-70) first. Taper etching (18 
components of 2x3mm of light-emitting parts) of the distance of an ITO target (tin oxide 10wt%) with a 
diameter of 5 inches and a jig side was carried out to the shape of a stripe by the organic acid after room 
temperature membrane formation in 1 7.5cm and an argon ambient atmosphere (pressure of 0.34Pa) RF 
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output 300W, it annealed among 1-hour air at.300 degrees C, and the substrate with an ITO electrode 
pattern (20ohm/ **) (5cm angle) of 190nm of thickness was produced. 

[0052] Next, carrying out the spatter of the indium oxide to a 3 inch RF magnetron SUPPATA ring gun 
by RF output 250 W using vacuum membrane formation equipment with the source of resistance 
heating vacuum evaporationo by the argon / oxygen =10/1 (pressure of 0.34Pa), the resistance heating 
vacuum evaporationo of the SiO was carried out, and the laminating of the middle resistance film was 
carried out to coincidence by solid one by the thickness of 1 micrometer on the ITO electrode pattern. 
Then, it heat-treated at 300 degrees C among air, and the substrate with the middle resistance film was 
produced. The obtained film was transparent and amorphous at X diffraction measurement. Surface 
Si/In ratio = About 125 atoms % and a volume resistivity were 100 ohm-cm and 5.6eV of ionization 
energy. 

[0053] 1 8 elements were produced like the example 2 on the substrate with the middle resistance film 
obtained in the <example 4> example 3. 

[0054] Consequently, as for this component, the short circuit did not have 18 pieces with the resistance 
more than 30 M omega (it measures by 3 V). All components are 5000-hour or more 500 cd/m2. Light is 
emitted to stability by the above brightness. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the explanatory view showing one example of the substrate with the middle resistance 
film of this invention. 

[Drawing!] It is the explanatory view showing one example of the substrate with the middle resistance 
film of this invention. 

[Diaw_ing_3] It is the explanatory view showing the conventional example. 

[Drawing 4j It is the explanatory view showing one example of the substrate with the middle resistance 
film of this invention. 
[Description of Notations] 

1 ... Substrate 

2 ... Electrode 

3 ... Middle resistance film 

4 ... Organic luminescence medium 

5 ... Foreign matter 
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DRAWINGS 



[Drawing.!] 
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[Drawing 3] 




[Drawing 4] 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



4/7/2004 



(19)B*Sfcf&T (JP) (12) & ffl 4$ |^ & ^ (A) (ll)ttfttfUB&M«# 

#^2002-208479 
(P2002- 208479 A) 
(43)£BB ¥/£l4^7J!26B (2002.7.26) 



(51)Inta.' §*gij§2# FI f-73-F*(#%) 

H0 5B 33/10 H0 5B 33/10 3K0 0 7 

33/06 33/06 

33/14 33/14 A 



w&mx »*JB©»5 OL (£ 6 M) 



(21)fliH#^ 


#H2001 -700( P2001 -700) 


(71) USA 000003193 








(22) WIS B 


¥J*13*f 1/i 5 3(2001.1.5) 


JlC6tS#JfcK£3[ 1 TB 5 # HI 






mmm &m »- 






3toKIS#;£K£3UTi5#l# dblSW 












F^-A(##) 3K007 AB08 CA01 DA02 EB00 FA01 






FA03 



(54) [fi©*»] 
(57) [££|] 

*j«S*ifca*ttWi/<#->*»fo/j:5IWi*fc»±l»« 
2 ±<0fg3t®«±©-S|5* fetter <D±Sr&l£ 1 0 n m 

~10/im, *>o x 1cm 2 miz*)(Dmmjjfi<omi«.& 

Ito&O. 01~2O, A^oSgiM^SOf' ty<tx*^ 




-1- 



$ $ titzm%.&nm/< * - > a> t & * £ iis£«± 

0%%,mt$±<0-$fetz\*±X(D±.Zmm 1 0 n m~ 1 
0/*nu *>0, 1 cm 2 %tz*)<Dm&l3fa<Dm%tefttf 

o. oi~2e, fr-o&ttmmsoj 
nemcwm-ctoi ^tzw&ki-zmxmi ©wile 

IHUgj&T-fcS r t *#«i:i-5BI*q[ 2 ©#81 L E D 

iis*«5j m*^i~4<DW«LED^-?fflttiraest 

fcSrW»t1-<&*«LED*^. 
[fSWOsfcNB/flftiJfl] 
[00 0 1] 

(LED) SR-fc^fe*. 
[0 0 0 2l 

I TO vs>*A4:»©ia£»fMM , IZO My 
SSJ?1 0 n mSAT-C33fc1±ro^ z^S?**, ffl 

[0 0 0 3) fcK, B§«±fcHr«jE?USi£Ji, Wt8l63t 

n m 

[0 0 0 4J *fc. &£ttM g Ag£-&^£l 0nm£t 
T<0S3ttt«C^Lfc« I TO, I ZOf(Og^ilft 



5 r t t> wefe*. 
[0 0 0 51 <fc»)ffi«ffi-Ci«*SgSr#Sfc«>, IStffiO-i' 

»#«!83fc«t«:Bil§a®raiCL iflftfe LiF, «tit 
Li^Cs ©T;u* y ^M-&#SSr^-f-3 r t fcfTfc 

[0 00 6 J Sfc, *«LED^I4ii^i(4iS»lc3^ 
[0 0 0 71 *ffiLED^C0f^S±<DRaj8^t LT 

\t », wt*m\zm'W£m&*tomiuis 5 

**«i-5WHi:*5IIMI*a)S. 
[0008] fl&«gBT*3g£ LfcJtf *HtB«£JMte»*> 

til-, ISSKBv^^^f)*^, Sf*^f5AL»ffiO 
»fk*f ItfiCi-fcft, tt*ft&4>&& Lfc*«3t^ 

[ 0 0 0 9 I -&©fc#, 1 0 n m»±<D£gaS 

*^£i**H*H«. I TOill, JB#, ffifittftofc 
»2 0 0 c C£X±-eiSS^/^s/^tfi£KLTV^*5 > 
8WSj&6L*B;»H£l 0 nm©£iQDl£fcS. AOOfiWS 

W^-f SfcfciCli:?^^^ — 
[0 0 10] *fc, KJWWLfcl TOSrH-Cjraiy h 

i^f^U^- ^Mf8.-tZ%-&iz \m&4S>m&<F>1iL 
[0011] figgl^^fSFtSfci-S^ffit L-Ttt, S« 

77^ i tor^i zona, y-^«i5S^M*&*^e) 
i-«xc9Ul«±rfrv^#, raMwrnutKLfc i t 

Affile li4oTi»4^. 

[0 0 12] WRi^ftBAttSrRiCfcfeKtt^ y- 
[0 0 131 Sffi±l-M«S«)ii5fo 0 -ctM»«:IS<** 
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jEHMmm#wttim\c x 9 u^^iHdbic^ 9 

[0 0 1 4 J 
[0 0 15] 

g8*fcli^r<0±^Jl 1 0 nm~ 1 0 n m, 1 

cm 2 ^tfXDmmuitwnMi&tfL&o. 01-22, 

a*o«tfHR*ffi©>f *>feL*n>*—* 5 . 1 e V£l± 
**»b<t5ii:Sr1*»i:1-5l»3Wll©#«lLED*-T- 

&jR&fcfet#i£mtt&ms&fc&i©«£&ffc&Bk 4 

i ©«£»te3<fc«5fltTfc 3 r. i: £1$$ t -r 6 si#JS 1 

©tiLED^iifi-cfcs, mm&&mmt 
#4 wmcm tsm&mcnmx- & 5 r t zw&t-r 

ZmXm 2 L E D^T-ffiS«T-fc S 0 

[0 0 16] IK, *«W«:±fBS«±tc^/j:< <t fcW 

[0 0 17] 

[»w©3Hi©»«i #*w-e«:, ee^v^anvs 

*3W*©-tt*fctt±T*B^ 1 JB©BfeWE«*;h.$ 
fig-fife 3 (@2#B8) . 

[0 0 18] KTt*»Wliou^T*f>KBU<RW-f- 

ssi^iii o _s q • cmanfci iTo^©awm 

ffi©ft»jg#i3M4 2 X 1 0 _4 Q • c m£*TT&3. 
[0 0 19] 383tHf«i©}gJnl4, rt'>5 0 n 



m© M> 7j=/1'75 V*iE?H6aS» 5 0nm©Al 
**^y||«:38*Jii»5>4i-««jJ!t#«L E DS?© 

^«is)t^^i©(*aig^^ttftiSisi!i«ii© 1 0 vx 

iftl 0 6 Q • cm-Cfc9, <fi©*«LEDffl^3taE(m 

[0 0 2 0] *©#g\ a*ttffcj|0H(*A«>Sttli 
lcm'afcJl 0Qt45. tee. flcgflfflKSU 0 
" S Q • c m©«ffi*maS0. 1 /im^|©ffia (1 0" lo c 
m 2 ) t?0. 1 nm©«S-CttiM«:«»L*tt«rfet 

*> 9 , i @ff/ c m 2 <D#-g-. nnqotftt 

(41 cm 2 3fc9^0. 9Qti5. 
[002 1] ^rroSSm, an« 1 c m 2 ©3tm«tfg»i?f^ 
©*§£-t4 l #gtfcte#fcS ir^teS8T-««©^a»^¥ 
5>9-^ LHiao«E^«'>-f -5 1 i fc KJWEjWW* LT 

R&SS©«»?Ba*Sifi5 < 9 v 5>* 4 9 

[0 0 2 2] Sfc, XYvhil^^^Koa^ 
(4, ^B&SS^f>©9-^mffl-e^n^. h-*;Wi*U 

^as^ftfij! t * s pas *s h o fc„ 
[0023] ^MinofiiitfttRa, sssffi©sfe«- 

*^5a<St 4 3*«*#*#©«**&*K#0r-O© 
««P]±©a:«tt«S:BS± U tf*t*3fctt*©as*>Fft 

[0 0 2 4] ^P«iJg6i^©Jgfetf4, |63tE(*:©«6ita 

©KJf*l6j©«Stlt©l/5£JlT^M*tV\ •*-**>*» 
1 0 V£AT©K»fflJIf M3t^fr©Stt 
^ftfi^i 0 V^»l^{Ctf>K8ft:K«iL©^r«lLEDIg 
^©SSt^i cm 2 Sfc9 1 OQ-CfcSt-t-Si, 4>n 
g»tK©K)f^|nl©lg$tt4 2QEiT. »*U<I40. 5 
QWTir-t-SCi-C. 4>^S5iK^AHfcS^©lgftli 

*pid < t5^r«LED^<omis-mffi#tt©^k*ai$j 

ft So 

[0 0 2 5] M£ft©&tttt©^«tf S^f*©Bt 
JI^Ir)©^© 1 / 5 £JL±ro®^-, S^-©^»m£Ei4, 

T-ratirilc, eStS-C©^=.-/HRi©Ji3!»HcJ:9* 

[0 0 2 6] XY-7H)^^f-f^/K<0Si 

#-CWi-f*»^H:. K^*|pJ©fHSgilg©«gttS^ 
J8*;$#©&JI*fa©lSta«I© 1/ 1 0 0 0UlTT?S?q 
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[0 0 2 7] Z<Dm&ti. f ra«StK3 0ggt^(£V^ 

[0 0 2 8J *^^0*«LED^ffi5fi©*raSSt 
i^I^lt 1 0 nm~l 0 »m<n>%$Xl&$L$tiZ>, 

* rmfcmcom z fr%%.m&m t m c i o o n mtt® 

^•f±fr«Sfit$l 0 4 ~ 1 0 s Q • cmggO&fitEl 
[00 2 9] f mt&inm^ 1 0 n mJJtTI- Ufc^li. 

[0030] 1 0 m m£*i:{C^j£ Ltzm-gf 

m-rmm. mmmmrm fzamm. l-cv 

[0 0 3 1] f W«SM$rS*ttBHI±lc8»U BS 
«*»fe*Sr»9 WI-fc^fctttlHSttBlfctfaL E DO 

5. 

[0 0 3 2] 'I'lllttttKlCttAi-SAJIKfblWmj: L 

m&xm^^zz.k&xzz. 

[0 0 3 3] mmmmmumt Lxto<btix^mm<o 

#ltLT(4. Mg, Zn, Ga, Ge, In, Sn*P> 

'p*<t h-iu±mtintc&m<ommxm.w.mmmn. 

ttl^tt*fctt«£-IMb*tos±if f>*t5„ ^ftWKli i 

n 2 0 3 , In 2 _ x Ga x 0 3 . I TO, I Z C\ Sn 
°2- Sn,. x Ge x 0 2 » ZnO, Zn x Mg 
!_ x O, Ag I nO z ^dSfeS. 
[0 0 3 4] £fc. S r , Ni, Cu, A 1 i>>b'pft< 

0> CuA10 21 S r Cu 2 0 2 ^feS. 

[0 0 3 5] rjxe>©K©«^Sri««)5*&i LT 
14. ^*»^iJII*«#&MBMbfe*fctt«^{b«J 

^iLIfofl^a^if,^, *fcttiSR«, 1Mb 

#HftmM63i-r 5 r 1 1 «t »>K^as-«e> t** v 

Li> Cu*$<Dlffi&mZb'--7tZ>Zk\z£-oXhm 
[0 0 3 6] K»iB«SSni)l«tt&AllflS«S^»« 



[0 03 7] In &$ts&mi§MW8wmm&&&®{t 
m^it\t^mm<om^tx, &$>m\z*i^x\m&& 
mm*itittt±ti:&mmmx'h<?x t * < , 
ic^^y^ffl^wgffki^ffl^^-ci 5ot~4 

0 0 "C-Cfea HMkSrJIfif **IWk*««r»j«+5c t 

fcfi«8WbL-CLS3»£-fc*>5. 
[0 0 3 8] £fc. «W>«S*«rSsa3*ifci:U-cii, 
9«ti&flU»fl:ft'f'C&£*;Pffi^s i0 21 Al 2 O 
3 . G e O z , T a 2 O s , Y 2 0 3 «Q*M|««!:&J| 

awb*sfcHts i 3 n 4 zHotmmt&m&wiioi m 
m.&&mmim*>(D&mm*m ttvi/i o~i 0/ 
[0039] m9,&&m&itmt#mn\t&mmtvi* 

^V^u— tf-ita. *'-«y*fe3s«rfTVM£ 

[0 0 4 0] jlttttlCtt, ^mtt^Jgg?ftfeT?S>5V 

f4^#mtt^JS^{bfeT? ft> a W *&{b* £ «Stt&Jg 
®Mbfe-c*>sgHbi n-^I TO©^-^7 K'f'ICftojm 
*fc!4. I n Sr*3Ha£H«-CSi&tt 
KftbftP&nttlcS i O 6. I n 

is i o**mrLfc«K^#H^T-jKfi£i-5^ro^!fe 

[004 1] Wi«K^#iB^4>T?K{fc I n 
fJC&JSiSi^it 1 0~2 0 0%mS<ofiJ^-T*S i O?:* 

ttOffV^fll^j^-et, 3 0 0 'CS* KflDifc Lfc»-g-f 

B B B fb^ttif , &&mcft 0 wn8im±.\z. 4 zm&mt * 

[0 0 4 2] tfc, f WffifetR#t^r«LED*^-fflS 

[0 0 4 3] -$ttf£#mEDI;;ffl^ib;h,-0^«S:7 

WtflgS*B^WSSAC-lfj|J^L5. 1~5. 8 
eV, »3t»*fOA l **~»&#tt5. 8eVgI© 



-A- 



fc»lClM>fc<4:t>5. leVKi, 9fL<tt5. 8 

[0044] *«WC«:SMK{b^ttKt^>r^^t: 

m&WL&ibt S £ i lc £ 0 * * y T t> T# 3 fc »« 
»ffiJS«i*3tW««i UTfflV^KTV^ I TOO 4. 
8 e V ±9*#fc5. 5 e VKiO^jfrVffcnjM'*— 

[0 0 4 5] 

[*&£«] <5IJ6«l>*1\ RF-7^hny7/<y 
*y>^ (TOKUDA CFS- 10EP-70) Id 
<fcDi£&5^:^OI TO^-yy h (KftSlOwt 
%) t^^ffitOffig* 1 7. 5 cm. TVU^^BS 

(BE^JO. 3 4Pa) tRF^3 0 0Wt'IMl 

«2X3mmO*fl8*f») Lfc 0 WC3 0 0t-e 
l^fPfl^a^T^— yl/LJRJ5l 9 0nmOI TO®®/^ 
(2 0Q/ □) ^f^SL 

[004 6] 3^yfRF-7^Fny^5,/^ 

7/ls=f>/&tm= 10/1 (JE^O. 3 4 Pa) T'RF 

jt*H*LI TO«ffi^^-y±(C"fKSgtKSrl /zmO 

fco SffiOS i/(ln+Sn)it= »2 5J0SW-%. ft 
9fiSi*tt7 X 1 0 3 Q • cm, >fd"i/{k3i*/udp— 
5. 5 eVT'fcot 

[0 0 4 7] <**«2>Jg«||«l^»Lfc"f|IB«Si 

- N, N' - (l-^y^yu) -^^5 0n 
m, MI^: UA 1 t^r^yift:^5 0 nm4:il:I 
*U ^ti^LTLiF^O. 5n.m*i*Lfc8, A 
15r2 0 0nmaittiLED^ (38ftgB2X3m 
m 2 ) SrS«±«c:i 8*^Srft»Lfc. fc*>\ H^f-tt* 
7*1 oooo^y-yy-^^-cf^jKbfCo 

[0 0 4 8] r^WRlfct^t^l 8*^tt, 
EII8a*$tf* : 5F-IB©«ttSr'7 i *#--e»3E (fti. 
7V81AD) U 3 0MO Cr* *HH£<0±R) J^Jitf) 

JET* 5 0 0 0WflBK±5 0 0 c d/m 2 E*±0>J»£-C3c 

[0 0 4 9] <*««l>*IHI««W«iL©ITO«R 
(»aBO-f*Vft^*yV*— 4. 8eV) SrfflV^^lS 
#J 2 t nttlcX?*rft:S Lfc 0 
[0 0 5 0] ^OgS, 1 8fitf$l*l 5*^-8:. -r* 
*-T-89!£ (ftl. 7VBHJ0) U 3 0MQ£U:* 11 
MQASl*^ 200KO#1»^ 1 KU©»W1 
*^T\ ©SLfc*W4i:fc 0 3 0MOJ^±&£l(7)£> 



5*^ Wt7 V£JLT«>ffi»mE^5 0 0 0 l$H!£U:3c£tC 
38* U 2 0 0Kfi|^T^(il 0 0 0«rt{^ 

tt»mni«i 2 -efl* Lfc*** d *> i ~ 2 vwBEfcu 

[005 1 ] <5l!6«3>*-f* RFv^hay^ 
:y*y>-^ (TOKUDA CFS- 10EP-70) 

t%) h*S?mt<D&&* 1 7. 5 cm. Tyl^>#a 
^ ffi#0. 3 4Pa) -CRFfflA3 0 0WtlM 

•2X3mm0*?l 8*?&) U 3 0 0ttl^ 
£&*T~— /I'URW 1 9 0 nm<D I TOtS/^- > 

(2 0 0/ □) (5i?>^£) SrffiHLfc. 

[0 0 5 2] ftC, 3^yfRF-7^hny7^7 

T^=^V/K*= 10/1 (JE*0. 34 Pa) t'RF 
Btfj250 W mtJ > ^ l> *r * / * v * U * & h Rl B# fc 

s i o*Si»DjR»*i i TOiffi/^-y±i:*P|g 

3 0 0t^»aU*M«eW##S«Srff«Lfc. a 

fc e »S i / 1 n Jfc= » 1 2 5 J5HP%, rafiS? 
ttl 00O • cm, -<*yftx*/U*-5. 6eV-?fc 

[0053] <sms«4>ias«3-c#bixfct>B«a: 
Rfts«±icsa6« 2 * italic 1 8 m=Hm Ltz 0 

[0 0 5 4] Z<Dm+&l 8m&3 0MO 

(3Vt«) #±©«KfcJ»t>lH*ttft*»ofc. 
tt-T^T 5 0 0 0 PflfiLb 5 0 0 c d /m 2 ^±<£>ffl& 

[0 0 5 5] 
[0 0 5 6] 

[0ffiofBS¥*lftM] 

[01] #*Moiti|BlSttKfta«©-«S«Sr*-rK 
[0 2] *»M©tlH«ttHWS«<o-ja6«*^i-R 
[S3] ft*«Sr*t»WB"C*5. 

[04] ^«©+iBis^#aK©-ijiii«**rR 
msi 

2- -- Cfi 

3- -- tKSttK 
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5— m 



imi] 



[13] 



l®2] 



[04] 
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